The aims of the study were to: 1) determine the wildlife population trends in the Mara Enoonkishu Conservancy from the eyes and minds of the public, 2) assess the recent trends in wildlife populations based on actual scientific counts, and 3) compare the two patterns and establish whether they are similar or not. The solicitation of public views was based on household surveys using a standard questionnaire which was administered to 115 randomly selected respondents. The dominant wildlife species according to 39% of the respondents was the elephant followed by the zebra with 35%. 40% of the respondents indicated that the rhino population had declined followed by wild dogs (7%) and cheetah (6%). The actual counts showed that the herbivores with increasing populations included the rhino (r 2 = 0.9992), impala (r 2 = 0.9824), Thomson's gazelle (r 2 = 0.6965), Grant's gazelle (r 2 = 0.7052), elephant (r 2 = 0.5798), and topi (r 2 = 0.4426) while the increasing predators included the lion (r 2 = 1.000), cheetah (r 2 = 0.9093) and hyena (r 2 = 0.8462). The actual wildlife counts appeared to tally with the public views only for the elephant and zebra. The actual counts contradicted the public views in terms of the rhino, lion and gazelles whose numbers were on the increase but the people did not appear to notice. Based on this, it was concluded that the public view on the wildlife population trend was not similar to the actual wildlife population status on the ground based on scientific monitoring.
Introduction
Africa is one of the world's best endowed in terms of wildlife heritage compared to other biogeographic regions in the world. Despite the important role of such heritage to the African economy through tourism, the continent's wildlife has continued to dwindle across almost taxonomic and national boundaries [1] - [3] . According to [4] , Kenya has lost over 40% of its large fauna over the last few decades despite massive national effort even with the backing by various international conservation agencies. The population of elephants and rhinos in Kenya, for example, declined significantly by over 60% and 90%, respectively during the last five decades [3] . Studies have shown that the country lost at least half of her elephants between the 1970s and 1980s alone [5] [6] . In 1973, the country had an estimated population of 130,000 elephants, down from more than 160,000 the previous year [5] [6] . Today, the population is probably less than 50,000. Over the last 50 years, Kenya has also experienced significant decline in the populations of other wildlife species such as wildebeest, gazelles, buffaloes, lions, leopards and cheetahs [6] [7] .
The results of a recent aerial wildlife survey in the southern Kenya and Northern Tanzania region, stretching from the Amboseli-Chyulu-Kilimanjaro-Loliondo area to the Magadi-Natron region, indicated a dramatic decline in a number of large herbivore species between 2007 and 2010 [8] . In the Amboseli area for example, the wildebeest declined by about 83% from 18,538 to 3098 while zebra and buffalo declined by 71% and 61% from 15,328 to 4432 and 588 to 231 individuals, respectively [9] . The population decline was even higher for the wildebeest and Lesser Kudu. Similar wildlife change has been recorded in the Maasai Mara Ecosystem (MME) which is one of the key wildlife areas in Kenya supporting an exceptionally large and diverse population of wildlife [10] - [14] . In 2007, the area was declared the 8th wonder of the world especially due to the magical annual wildebeest migration. It is also in the UNESCO tentative list as a World Heritage Sites. Previous surveys in the area have indicated a 70% decline in the resident wildlife within the last five decades [13] - [16] .
Based on the above scenarios, it is an indisputable fact that Kenya's cherished wildlife heritage is becoming more and more endangered now than ever before. There is, therefore, a big challenge in ensuring that the current generations are able to transfer the wildlife heritage of their times to the generations of the future as envisaged in the national constitution [17] . This issue raises the need to establish whether societies in the country are noticing the on-going wildlife population changes in their local areas and the dilemma facing the valued heritage.
The Kenyan history has been associated with a close interaction between people and wildlife within which the challenge of human-wildlife conflict has continued to grow especially among farmers and pastoralists. During the pre-colonial times before 1885, wildlife heritage management in Kenya was predominantly a communal agenda, and the indigenous utilization of wildlife varied according to the needs and cultural practices of different ethnic groups. Records show that at this time, most of the country was characterized by lots of wildlife. According to [18] the Athi-Kapiti plains, probably in the vicinity of the proposed site for the Konza Techno City, for example, was at that time stocked with an amazing variety of wildlife, almost like an ocean of many different animals such as zebra, giraffe, impala, Thomson's gazelle, Grant's gazelle, hartebeest, wildebeest, and oryx in their hundreds upon endless hundreds as far as the eye could see. With the coming of the early explorers from Europe, the Middle East and other parts of the world, the previously unknown wildlife heritage in Africa was quickly revealed to the rest of the world and became a major attraction for sport hunting, ivory trade and tourism.
During his expedition as the first former USA president ever to visit Kenya in 1909, Theodore Roosevelt is said to have shot and killed not less than 296 animals including nine lions, eight elephants, thirteen rhinos (including nine white rhinos), six buffaloes and two bongo antelopes [18] . According to [19] the seventy-year colonial legacy in Kenya was marked by widespread alienation of people from the wildlife heritage which they previously closely associated with and relied on in their own different ways. The tough legislation in favour of the protectionist or fortress wildlife conservation approach created conflicts that persist until now [19] . Since independence in 1963, the various governments of the day in Kenya have continued to stress the need for people to live in harmony with the wildlife heritage. However, the increasing demands associated with the daily needs of the people such as food, water, shelter, pasture and energy among others has heightened the competition for resources between people and wildlife. The main loser in this competition has mainly been the wildlife whose populations have continued to decline.
According to [20] , wildlife managers in Africa increasingly recognize that the survival of the remaining wildlife populations in the continent depends upon the willingness and ability of the people living in wildlife rich areas especially those adjacent to national parks and nature reserves to co-exist with wildlife. Consequently, the assessment of public attitudes and perceptions towards conservation has recently become important themes in some wildlife conservation studies [21] - [23] . Assessment of wildlife population trends using public knowledge have been used by a number of studies in Africa such as [24] [25] in which a strong correlation between public perception and actual scientific counts were noted. Understanding the factors influencing society attitudes is important in enabling wildlife managers to implement approaches that attract and win stakeholder support including the public.
One of the big questions in Africa is whether the local people, especially those living in wildlife rich areas, many of whom have inadequate formal education can appreciate and comprehend the on-going trend in wildlife population change in their local areas or not. One key assumption is that public reaction or inaction to the widespread challenge of wildlife decline should start with a personal appreciation of the problem. But very few studies have attempted to compare the degree of accuracy in public perceptions on wildlife population change against the real situation on the ground based on scientific wildlife population monitoring. This is important to know because the day-to-day contemporary wildlife conservation efforts by governments in collaboration with local and international conservation agencies will seriously be compromised if the general public do not comprehend and appreciate the fact that their wildlife heritage is degrading. The aims of the study were therefore to: 1) determine the wildlife population trends in the in the Mara Enoonkishu conservancy from the eyes and minds of the public through public consultations, 2) assess the recent trends in wildlife populations within the area based on actual scientific counts by the various wildlife management agencies on the ground, and 3) compare the two patterns and establish whether they are similar or not.
Materials and Methods
Enoonkishu Conservancy (1˚01'1˚06'S; 35˚12'35˚19'E) is located on the northern edge of the Maasai Mara Ecosystem (MME) within Narok County (Figure 1) . It forms part of the greater Mara ecosystem which covers about 6000 km 2 [26] . The study area is bordered to the south by the former Koiyaki Group Ranch where the Mara Naboisho community conservancy has also been established. It is bordered by the Mara River to the west which is a lifeline for the world famous Masai Mara National Reserve (Figure 1) . The Enoonkishu Conservancy comprises of landscapes which area dominated by acacia thicket, grassland and forest. The mixed vegetation makes the area suitable to a wide range of wildlife species including herbivores (elephants, hippos, elands, giraffes, Thomson's gazelles, Grant's gazelles, wildebeests, common zebras, black and white Colobus monkeys and klispringers among others), carnivores (lions, leopards, spotted hyenas, black backed jackals and wild dogs among others), and birdlife (Maasai ostriches, kori bastards, weaver birds, starlings, vultures, and eagles).
The community conservancy with an area of 10,000 ha or 25,000 acres was established in 2008 by 1200 community members of the former Lemek Group Ranch which was sub-divided in 1999 and the members issued with their individual land title-deeds. The conservancy was established after 1200 land owners voluntarily agreed to contribute part of their private land towards wildlife conservation and tourism. The other members of the conservancy consist of the external investors who approached the conservancy members and leased land to establish private tourism business facilities within the conservancy mainly in the form of tented camps and camp sites.
The Enoonkishu Conservancy, like many others in the country, was established as a community response to the emerging challenges associated with the privatization of the former communal group ranches. The privatization opened doors for experiments on a wide range of alternative land uses including agriculture and the selling of land for quick and short term economic gain. The two alternatives did not seem to meet the traditional and long-term goal of ensuring direct economic gains from wildlife heritage in addition to livestock husbandry. The latter was significantly affected by the group ranch privatization and sub-division of land into small parcels. The livestock carrying capacity was significantly reduced and restricted to the owners' land parcel (60 -150 acres) which was inadequate for the traditional roaming of livestock in search of pasture particularly during the dry season. Unlike the livestock, wildlife which is considered as state property in Kenya is able to roam freely unless obstructed by widespread property fencing.
After weighting the implications of land sub-division, the local people opted for wildlife conservation and tourism through the consolidation of private land, hence the idea of a community conservancy. The conservancy model provides an integrated framework which enables the local people to benefit from controlled livestock keeping and the additional income from the monthly or annual lease fees paid by external wildlife tourism investors. The latter usually enter into agreements with the local community which allow them to establish exclusive high-end tourism facilities within the conservancy to exploit the numerous wildlife attractions outside the national parks. The success of the community conservancy model however requires a harmonious co-existence by people, their livestock and the wildlife in the area.
The solicitation of public views on wildlife population trends was based on household surveys undertaken in 2012 using a standard questionnaire which was administered to 115 randomly selected households out of a total of the 1200 households belonging to conservancy members. Each household was allocated one respondent who had to be above 18 years with preference given to the oldest household member who had a clear history of the wildlife trends in the area. The 10% sample households were selected by assigning all the 1200 households a numerical number and then selecting the 115 randomly from the pool using the hat method. The household numbering was based on the system used during the 2009 national population census. The actual interviews were preceded by a pilot survey using a sample of 15 respondents to gauge their comprehension of the study questionnaire after which some questions were adjusted before final administration in accordance with [27] .
The interview schedule for the household survey included questions on; 1) the wildlife species which according to household respondent were dominant in the conservancy and were encountered almost every other week, 
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2) the wildlife species which according to the respondent were considered rare in the conservancy and only encountered once a month, 3) the wildlife species whose number was increasing according to respondent, 4) the wildlife species whose number was decreasing according to the respondent, and 5) the wildlife species which according to respondent had totally disappeared from the conservancy and were not sighted in the last 10 years. The public perception timeframe was estimated at 50 years (1962-2012) based on the age distribution of the respondents as an indication of their interaction duration with the study area. The public views on wildlife species in the area were later compared with actual wildlife counts for the 1993-2003 period as determined through direct animal counts by the Kenya Wildlife Service (KWS) and the International Livestock Research Institute (ILRI) which was within the (1962-2012) public perception timeframe.
The actual wildlife population numbers were determined from existing secondary data provided by KWS and LRI for the 5 year period in 1998-2003 which was approximately a decade before the 2012 household survey. The KWS database was based on four wildlife species namely: elephant, buffalo, giraffe and eland as estimated through aerial survey in the greater Mara region. The ILRI records were based on ground surveys undertaken in the greater Mara region in 1999, 2002 and 2010 for a total of 34 species including the ones in the KWS survey records. In the cases where the same species was appearing in the two databases with different counts, an average of the two records was calculated and used in the trend analysis. The primary data was then coded and integrated into a common MS-Excel spreadsheet platform. Simple linear correlation analysis was undertaken to assess the variability of wildlife populations against time in years. The coefficient of determination (r 2 ) was used to indicate the proportion of the variance in the dependent variable that was predictable from the independent variable. All analyses were carried out in SPSS Version 20.
Results and Discussion
The majority of the respondents (49%) were aged 29 -39 years with only 6% above 51 years. Based on the adulthood benchmark age of 18 years, the 29 -39 age bracket had a minimum exposure of 11 years (2001-2012) and a maximum exposure of 21 years (1991-2012) to the wildlife population change in the area. This was considered as a suitable range for comparative analysis with the actual wildlife counts for the 1998-2003 period based on the KWS and ILRI records. 32% of the respondents had no formal education while the rest were educated with 25%, 28% and 15%, respectively, having primary, secondary and tertiary education (college and university). A vast majority of the respondents (89%) were residents in the conservancy by birth with only 41% having formal employment and 30% and 29%, respectively, being unemployed and self-employed. That means that almost 60% were based in the conservancy most of the time and would be able to comprehend the on-going changes in wildlife population. Further, most of them had a mean residence duration of 23 years in the conservancy which meant that they had lived there since 1989 while the majority (95%) had lived there for a period of 21 -25 years. This was all within the actual wildlife counts for the 1998-2003 period based on the KWS and ILRI records.
The dominant wildlife species in the area according to 39% of the respondents was the elephant followed by the by the zebra with 35% of the responses ( Table 1) . The elephant was also ranked by 40% of respondents as the most problematic species in terms of human-wildlife conflict. The other species which were considered dominant by the public included the buffalo and giraffe. From this it appeared the dominant wildlife species in the eyes and minds of the public were those which were very common either in terms of their large numbers, conspicuous stature (e.g. giraffe and buffalo), or as the most destructive in the livelihoods of the people. 4% of the respondents viewed the lion and Grant's gazelle as dominant species while less than 4% indicated the buffalo, giraffe, monkey, hare, and warthog as the dominant species. 40% of the respondents in the Mara Enoonkishu Conservancy perceived the rhino as the rarest wildlife species in the area followed by wild dogs (23%) and cheetah (10%). 45% of the respondents attributed the declining numbers of the rhino from the area to increased poaching ( Table 1) . 20% of the respondents considered the wild dog as the rarest predator species in the area followed by the cheetah (10%) as shown in Table 1 . The different perceptions could be attributed to the influence on wildlife distribution by finer ecological differences in different parts of the conservancy where individual respondents were located. These environmental differences were not considered in the study.
Regarding the question of whether any wildlife species had almost completely disappeared from the area as an indicator of severe population decline, 23% of the respondents thought that no wildlife species had disappeared from the area. However, 40% of the respondents indicated that the rhino had almost disappeared from the area, followed distantly by wild dogs (7%) and cheetah (6%). The perception of upto85% of the respondents indicated that there was an overall increase in wildlife population in the area. This finding was similar to the one by [28] who found out that wildlife species such as rhino, cheetah, wild dogs and leopard which are generally rare and endangered can be perceived by local community as having decreased drastically or even disappeared altogether contrary to their actual status. Figure 2 shows the 1998-2003 trends in the wildlife species whose populations were on the increase based on the KWS and ILRI counts. The herbivore species with increasing populations included the rhino (r 2 = 0.9992), impala (r 2 = 0.9824), Grant's gazelle (r 2 = 0.7052), Thomson's gazelle (r 2 = 0.6965), elephant (r 2 = 0.5798), and topi (r 2 = 0.4426) (Figure 2 ). According to this, the variance in the populations of the rhino, impala and Grant's gazelle was higher during that period than those of the elephant and topi. The coefficient of determination indicated that over 98% of the variance in the population of the rhino was predictable from the passage of time in terms of years compared to 58% in the case of the elephant (Figure 2) . The predator species whose numbers were on the increase included the lion (r 2 = 1.000), cheetah (r 2 = 0.9093) and hyena (r 2 = 0.8462) as shown in Figure 3 . The coefficient of determination indicated that over 90% of the variance in the populations of the lion and cheetah was predictable from the passage of time in terms of years compared to 84% in the case of the hyena (Figure 3) . The species on the decline according to the actual counts included the crocodile (r 2 = 0.9826), eland, (r 2 = 0.7208), buffalo (r 2 = 0.6952) and leopard (r 2 = 0.2266) as shown in Figure 4 . The findings on the elephant population change from the public perception survey as well as the actual wildlife counts based on the KWS and ILRI counts for the 1998-2003 period appeared to indicate that the establishment of conservancies around the Maasai Mara National Reserve (MMNR) might have encouraged the movement of more elephants into the conservancy from the MMNR. However, this finding contradicted the findings in the study by [29] who established that there were six to seven-fold more elephants in the MMNR than the number in the surrounding group ranches. The study by [29] established that most of the elephants in the MMNR were concentrated in the southern zone, away from the areas where intensive cattle grazing was practiced especially in the northern border of the reserve where the Mara Enoonkishu Conservancy is located.
The increase in key predator species such as the lion, cheetah and hyena within the Masai Mara area as established in the actual KWS and ILRI counts could explain the public perception on human-wildlife conflicts in Enoonkishu Conservancy where the lion was considered as a major problem ( Table 2) . Both the lion and hyena have been perceived as the most disturbing in terms of livestock predation in other areas such as the Nguruman Hills [30] and also in the Amboseli ecosystem [31] . The public view that the rhino was the rarest wildlife species in the Mara Enoonkishu Conservancy was in agreement with the study by [29] where only 11 rhinos were recorded in the MMNR during a count in 2002 where none was recorded in the adjacent community areas. However, the public perception on the rhino decline was contrary to the actual status based on the KWS and ILRI records for the 1998-2003 period which indicated an increase in the number of rhinos although the increase was probably in the MMNR ( Table 2 ). The declining perception for the wild dog and cheetah could explain why the public did not consider the two as among the problematic predators in the area.
The overall public perception that wildlife population in the study area was increasing was contrary to the findings from actual wildlife counts in other studies in the Mara region which indicated a decline [10] - [16] [28] [32] . However, the focus for these studies was not on the Mara Enoonkishu Conservancy. The public view on the matter in the Mara Enoonkishu Conservancy if accurate could confirm the realization of the expectation in Kenya that community and private conservancies could be the only hope for securing wildlife outside the protected areas by partnering with local community and other landowners in wildlife rich areas around the country. The success of the conservancy model, however, requires good incentives to community and private entities such as suitable compensation mechanisms, conducive property rights, attractive tourism investor contracts with investors in order to induce conservation.
Conclusion
The findings showed that only 30% -40% of the perceived dominant wildlife species in Mara Enoonkishu Conservancy was consistent with the actual status on the ground. Similarly, 50% of the perceived wildlife species Leopard Crocodile whose population was on the decline according to the public view was consistent with the actual situation on the ground. It appeared that public perception on the dominant species was influenced by keystone, charismatic or umbrella species in the area. The perception was also influenced by the risky and dangerous species such as the elephant, lion, leopard, cheetah and hyena which were traditionally associated with human and livestock injuries and death. It was also influenced by competition for scarce resources as in the case of the zebra which usually competes unaggressively with livestock for pasture. The study established mixed or confused public perceptions and views on the buffalo and gazelles which were considered dominant by certain people and rare by others. Based on these observations, it was concluded that the public view on the wildlife population trend was not similar to the actual wildlife population status on the ground based on scientific monitoring. The overall conclusion here indicates that public perception might not be realiable in determining the actual trend in wildlife population in rich wildlife heritage areas. However, the findings from the Mara Enoonkishu Conservancy showed that public perception on wildlife population trends was probably influenced more local factors such as landform and vegetation characteristics which have a strong impact on wildlife distribution. These factors were not considered in the study thereby reducing the capacity for a clear explanation of the public views and perceptions. The scope of this study did not include factors such as household location, physiography, vegetation cover, seasonal factors, wildlife migration, and human-wildlife conflict. This might be interesting to consider in other public wildlife perception studies.
The indication that the establishment of community conservancy was attracting elephants from the protected area due to improved public-wildlife relations needs to be confirmed in an empirical study based on actual wildlife counts. Such a study could also determine whether the increased number of tourists and tourism infrastructure in protected areas such as the Masai Mara National Reserve might be responsible for such movements as widely speculated. If this is confirmed, it could scientifically confirm the public view in this study which identified the elephant as a key human-wildlife species. If this is the case, then a sustainable solution for this problem is required within community conservancies in the Mara region and other areas such as Amboseli, Laikipia and Samburu in-order for the people in such areas to continue entertaining and co-existing with such species.
